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1 Introduction 
The Welsh Government commissioned a series of evidence reviews to support the 
development of proposals for future agricultural schemes. The reviews explored the 
evidence for interventions around a number of key areas, and their causal links to 
environmental, economic and social outcomes. As part of these reviews, the Welsh 
Government also requested an integrated analysis to bring the findings of the 
evidence reviews together: 
 “The objective of this task is to undertake an integrated analysis across all tasks 
to identify interdependencies, conflicts and synergies. In undertaking this task a 
vision of what a new Sustainable Farming Scheme could look like based on the 
findings should be included.”  
At the request of Welsh Government this review was split into two parts due to the 
fundamental difference of the nature of the two elements embedded in the task 
outlined above.  
The first part of the WG request was for an Integrated Analysis that required an 
objective synthesis of the other nine Evidence Reviews exploring the interactions and 
co-benefits of individual interventions and outcomes. The outcome of this task is 
presented here. As such, this document forms a summary of the key findings of the 
review. The technical detail of each review is contained in a series of technical 
annexes that can be accessed from the ERAMMP website (www.erammp.wales)1. 
The second part of the task provided an opportunity for the evidence review team to 
offer some suggestions as to the concept, design, operation and evaluation of the 
new scheme. A complete vision for the scheme was not possible within the time 
schedule of the project and it is unlikely a consensus could have been reached. 
Instead in Report 10b: Considerations for the new scheme, we provide a series of 
considerations we hope is of value to Welsh Government during their deliberations.  
The topics for all ten reviews are shown in Table 1.1. Responsibility for leading each 
review was commissioned by CEH on behalf of the ERAMMP consortium from a 
range of organisations with a track record in the field. All organisations involved 
within the ERAMMP consortium were offered an opportunity to contribute to all of the 
reviews.  
  
                                            
1 https://erammp.wales/en/resources 
Environment and Rural Affairs Monitoring & Modelling Programme (ERAMMP) Sustainable Farming Scheme Evidence Review 





1 Soil Nutrient Management (SNM) 
2 Sward Management 
3 Soil Carbon Management (SCM) 
4 Building Ecosystem Resilience  
5 Building Resilience in Farm Systems 
6 Public and Private Funding 
7 Systems Approach to GHG Emissions Reduction 
8 Improving Air Quality and Well-being 
9 Flood Mitigation 
10a Integrated Analysis (this document) 
10b Considerations for the new scheme 
Table: 1.1 Index of Evidence Pack Review Reports and Technical Annexes 
 
An initial workshop was convened to bring together Welsh Government leads for 
each review topic and members of the ERAMMP team who had indicated an interest 
in contributing to the reviews to ensure a good understanding of the scope of each 
review. Initial working drafts of each review were then developed prior to a second 
workshop where these drafts were subjected to internal challenge and further 
development. Review leads then took responsibility for consolidating these edits and 
comments to produce a final draft. Final review drafts were submitted to Welsh 
Government for comment before final edits were completed and the completed 
reviews submitted to Welsh Government on the 30th June 2019.  
As part of the 2nd workshop, a structure for a table to enable an integrated analysis of 
the reviews was developed and agreed by the team. This table is intended to capture 
trade-offs and co-benefits between interventions and their outcomes. The team 
collectively completed the table and the final outcome is thus the result of all the 
participants of workshop 2. This co-production is reflected in the authorship list of this 
report. 
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2 Integrated Assessment Approach 
Each individual review has considered the logic chain and causal links to outcomes 
for specific interventions or actions. Following this assessment, a set of issues were 
considered for each intervention to ensure the practicality, sustainability and potential 
trade-offs or co-benefits for each intervention were understood. These issues were:  
• Evidence base: Causal link; Magnitude; Timescale 
• Sustainability / resilience issues: Longevity/permanence; Climate interactions 
• Co-benefits and trade-offs: Spatial issues; Displacement issues 
• Operational issues: Social and economic barriers; Metrics and verification 
A colour-coding system was then used to capture an overall assessment as to 
whether the team identified any major gaps in the evidence chain and/or whether 
there were significant trade-offs, co-benefits or leakage issues when matched against 
Welsh Government outcomes of interest. These outcomes are fully explained and 
defined in the consultation document Sustainable Farming and Our Land. The 
principal outcomes include: Air quality, Productivity (Reduced input costs), Public 
Health, GHG balance, Biodiversity and Water quality. 
A colour-coding system was used to summarise the evidence base for each 
intervention. This was requested by WG to enhance the clarity of message. The 
colour coding is as follows:  
Note that ‘Amber’ does not indicate the intervention is not supported by the expert 
reviewers. The amber coding reflects that, whilst the evidence base is limited and/or 
there are operational issues that need to be considered, the logic chain is consistent 
and the intervention could be worth supporting in the scheme. It is important to 
recognise that the practicality of collection of definitive evidence varies between 
 
● Blue = well tested at multiple sites with outcomes consistent with accepted logic chain. 
No reasonable dis-benefits or practical limitations relating to successful implementation. 
 
● Amber = agreement in the expert community there is an intervention logic chain which 
can be supported, but either evidence is currently limited and/or there are some trade-offs 
or dis-benefits which WG need to consider. 
 
● Pink = either expert judgement does not support logic chain or whilst logic chain would 
suggest it should work there is evidence of one or more of the following: 
○ its practical potential is limited due to a range of issues (e.g. beyond reasonable 
expectation of advisory support which can be supplied and/or highly variable 
outcome beyond current understanding or ability to target), 
○ the outcome / benefit is so small in magnitude with few co-benefits that it may not be 
worth the administration costs, 
○ there are significant trade-offs. 
 
● Grey = out of scope of the review task. 
 
● White = not relevant to intervention or not considered due to time constraints. 
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targets, systems and interventions, so there will always be more uncertainty in some 
areas than others, such as for ecological versus physical responses.  
For clarity and due to space limitations the following terms have been used and are 
defined here:  
• ‘Appropriate habitat management’ 
This is defined as the management that is required in order to maintain, to 
improve or to create a wide range of broadly semi-natural habitats that are 
found on farms and common grazings, which depend to a greater or lesser 
extent on land management activities of the farmer. The details of the required 
management therefore differ with habitat context. In Wales, these habitats 
include significant areas of marginal semi-natural grasslands which have been 
agriculturally semi-improved but retain their potential for habitat improvement. 
 
• ‘Appropriate manufactured fertiliser application on improved land’  
Application of manufactured fertiliser at the right time, in the right place and 
the right amount to meet crop requirements to achieve the economic optimum 
in arable or horticultural crop production and to grow the grass needed (within 
regulatory limits) to feed the animals on a livestock farm. 
  
2.1 Summary table 
The consolidated table for all interventions across all topics is presented as Table 
2.1.1. In summary, 57 interventions were reviewed and captured in the table. 
However, many interventions appear several times, illustrating how individual 
interventions rarely affect only a single outcome and why an integrated approach is 
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Table 2.1.1 Summary table for all interventions reviewed (Sustainable Farming Scheme: ERAMMP Evidence Pack Review). This table contains a summary of 
the evidence base of potential outcomes from a range of interventions that have been reviewed by the ERAMMP SFS Evidence Review team. Note that some 
interventions have been considered in several reviews. The colour coding for each outcome for each intervention indicates the status of the evidence base for 
the specific outcome when this has been considered. The colour code of the overall ‘Topic & Intervention’ cell reflects the final recommendation by the team after 
considering the impact of the intervention across a range of environmental, economic and social outcomes of interest to Welsh Government (i.e. Productivity, Air 
Quality, Public Health, Water Quality, GHG balance and Biodiversity).  Note that the Outcomes have been further broken down into more precise categories for 
the purposes of the review and greater clarity. Note also that it was only possible to consider the outcome of Public Health within the Air Quality review but that 
this does not reflect the limit of potential Public Health outcomes from these interventions. These outcome categories are reflective of the overall definitions 







● Blue = well tested at multiple sites with outcomes consistent with accepted logic chain. No reasonable dis-benefits or practical limitations relating to 
successful implementation. 
● Amber = agreement in the expert community there is an intervention logic chain which can be supported but either evidence is currently limited 
and/or there are some trade-offs or dis-benefits which WG need to consider.  
● Pink = either expert judgement does not support logic chain and/or whilst logic chain would suggest it should work there is evidence of one or more 
of the following: 
○ its practical potential is limited due to a range of issues (e.g. beyond reasonable expectation of advisory support which can be supplied and/or 
highly variable outcome beyond current understanding or ability to target), 
○ the outcome/benefit is so small in magnitude with few co-benefits that it may not be worth the administration costs, 
○ there are significant trade-offs. 
● Grey = out of scope of the review task. 
● White = not relevant to intervention or not considered due to time constraints. 
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 Review 1: Soil Nutrient Management 


















































































 Review 2: Sward Management 















































  Biodiversity / 
Water 












Environment and Rural Affairs Monitoring & Modelling Programme (ERAMMP) Sustainable Farming Scheme Evidence Review 
Report 10a: Integrated Analysis v1.1 Page 8 of 27 
No. Topic & Intervention 
Intervention 
type* 

































































 Review 3: Soil Carbon Management (SCM) 
 SCM - Improved Grass (as defined by author of study) 
3 Appropriate 
grazing 



















  See 
Review 9 









    
4 Appropriate cutting Cutting     See 
Review 9 
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6 Manure application 
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Review 1  
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No. Topic & Intervention 
Intervention 
type* 
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No. Topic & Intervention 
Intervention 
type* 
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Conversion     See 
Review 9 
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No. Topic & Intervention 
Intervention 
type* 






















































































































15 Organic inputs Manures and 
organic inputs 
  See 
Review 1  
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No. Topic & Intervention 
Intervention 
type* 

































































 SCM – Uplands 
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Review 9 
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No. Topic & Intervention 
Intervention 
type* 





































































































































 Review 4:  Building ecosystem resilience 
 Semi-natural habitat management of unimproved (including semi-improved) pastures and hay-meadows 











Grazing     See 
Review 9 
     See 
Review 3 
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No. Topic & Intervention 
Intervention 
type* 
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Review 3 
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No. Topic & Intervention 
Intervention 
type* 
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Review 9 
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Review 3 
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No. Topic & Intervention 
Intervention 
type* 
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No. Topic & Intervention 
Intervention 
type* 
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Review 3 
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No. Topic & Intervention 
Intervention 
type* 





































































livestock and deer 
Livestock 
exclusion 
          See 
Review 3 
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No. Topic & Intervention 
Intervention 
type* 

































































31 Control measures 
aimed at INNS, 
pests and 
diseases (covers a 
huge number of 
detailed 
interventions that 
are positive if 
effective but 
efficacy has not 
always been 
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Review 9 
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Review 3 
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No. Topic & Intervention 
Intervention 
type* 






































































































































35 Ensure eligibility of 
land with trees and 
other woody plants 
for SFS (compared 
to current CAP 
rules, which 
restrict eligibility of 
some farmland 
with trees and 
shrubs of 
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No. Topic & Intervention 
Intervention 
type* 
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 Review 7:  Systems approach to GHG reduction 
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No. Topic & Intervention 
Intervention 
type* 

































































 Review 8:  Improving Air quality and well-being 
43 Reduction of 



































































































45 Woodland planting 
near to point 
sources, as buffers 
adjacent to 
protected areas, 























































Environment and Rural Affairs Monitoring & Modelling Programme (ERAMMP) Sustainable Farming Scheme Evidence Review 
Report 10a: Integrated Analysis v1.1 Page 23 of 27 
No. Topic & Intervention 
Intervention 
type* 

































































 Review 9: Flood Mitigation 








































    















    

































Review 3  


















    
Environment and Rural Affairs Monitoring & Modelling Programme (ERAMMP) Sustainable Farming Scheme Evidence Review 
Report 10a: Integrated Analysis v1.1 Page 24 of 27 
No. Topic & Intervention 
Intervention 
type* 
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Table 2.1.2 identifies where interventions of a similar management type have been 
separately considered in different reviews. The many amber codings illustrate the 
many trade-offs and co-benefits of different interventions. The different colour coding 
for similar interventions also illustrates that the intended target and context of how 
the intervention is implemented is critical.  
 
Table 2.1.2 The 57 interventions which have been reviewed, classified by 14 management types and the final 
colour coding.   
 
Management type Review 
No.  
Intervention number Blue Amber Pink 
Manufactured fertiliser 
and liming 
1, 3, 4 1,7,10,16,25 2 1 2 
Grazing 3, 4 3,18,21,23 2 2  
Manures and organic 
inputs 
3, 8 6,15,43 3   
Vegetation 
management (mixed) 
2, 3, 4 2,5,11,21,22 4 1  
Trees and shrubs incl. 
agroforestry and wet 
woodlands 
3, 4, 8, 9 9,20,27,29,33,34, 
45,47,50,51,52,57 
2 10  
Conversion (not 
involving woody vegn) 
3, 8 8,13,18,44 3 1  
Soil protection 3, 4, 9 11,22,55,56 1 3  
Peats, wetlands and 
floodplains 
3, 4, 9 17,25,46,47 2 2  
Burning 3, 4 19,26  2  
Cutting 3, 4 4,19,24,25 2 2  
Livestock exclusion 4 24,28 2   
Invasives, non-native 
species and pests and 
disease 
   1  
Geomorphological 
and structural 
9 46,48,49,53  4  
Benchmarking, 
Baseline and skills 
1, 4, 7 1,35,36,37,38,39,40,41,42 6 3  
 
2.2 Selection of interventions to support 
Clearly the final list of interventions to be supported will be dependent on policy 
priorities and cost-benefit assessments. Most interventions examined were worthy of 
consideration with some clear ‘Blue’ interventions within all 14 management 
categories.  
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However, the team are keen to point out ‘Amber’ does not indicate the intervention is 
not supported by the expert reviewers. Rather it is our attempt to be transparent and 
promote an adaptive approach to keep ahead of increasing challenges in a post 
Brexit world combined with increasing challenges related to climate change. The 
amber coding reflects that, whilst the evidence base is limited and/or there are 
operational issues that need to be considered, the logic chain is consistent and the 
intervention could be worth supporting in the scheme if displacement and other 
potential risks are taken on board.In all cases and for all interventions being 
considered, we would encourage the specific review is read in depth rather than 
relying on the summary table.  
Increasing uses of manufactured fertiliser were the only interventions that received a 
‘Pink’ coding. The evidence base, including the greenhouse gas emissions 
associated with the manufacture of fertiliser and increased risks to water quality, 
outweigh the potential benefits.   
2.3 The importance of spatial configuration of 
interventions in a landscape 
An important spatial contextual element was highlighted for many interventions. This 
often related to important added value that could be achieved, or indeed the 
necessity for a benefit to be realised, from the spatial configuration of the intervention 
in the landscape. This spatial element tends to be strongest in the water quality, flood 
mitigation, air quality and biodiversity interventions. Benefits could be related to 
interventions being close to point sources of pollution or to the synergistic effects of 
applying the interventions in adjacent farms within a catchment or landscape. It 
should be noted, however, that there may also be unanticipated negative effects if 
some variation is not maintained in the landscape. For example, there is a risk of 
synchronising flood waves from sub-catchments, by reducing variability in 
catchments, and also of providing unintended corridors and connectivity for disease 
and invasive and non-native species by universal application of ‘better connectivity’ 
principles. Nevertheless, developing elements of the scheme to capture the benefits 
of contiguous application of interventions within a catchment could be beneficial.  
2.4 Metrics and verification and support for an adaptive 
approach 
Overall, the team supports an adaptive / flexible approach to ensure suitable 
changes can be made as new evidence emerges from research and ongoing 
monitoring and evaluation. No review is ever complete and the time limit for these 
reviews was particularly challenging. In particular, we would encourage a sharing of 
this evidence base with other countries currently reviewing the evidence base (e.g. 
Natural England for Defra) to compare and to challenge our findings.  
It should also be noted that the nine reviews contain many suggestions and issues 
relating to metrics and verification issues that are not summarised here. 
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Adaptation of the new scheme as new evidence emerges or as new priorities are set 
could include:  
• Improved targeting 
Arising, for example, from (a) unexpected new farming practices in an area, 
(b) new evidence of point sources of pollution that would yield greater impact if 
controlled or (c) evidence of ecological thresholds and their location that could 
yield greater benefits if targeted. 
• Change in payment rates for interventions 
Arising from change in costs associated with an intervention and/or improved 
evidence base of a lower or higher impact / return for investment in an 
intervention over time. 
 
• Change in the specifics of an intervention / management practice 
Arising from new evidence, such as feedback from monitoring of intervention 
effects, of the specific practical operational requirements for an intervention to 
reduce trade-offs or to improve the magnitude or permanence of the intended 
outcome.  
 
• Introduction or removal of an intervention 
Arising, for example, from (a) fundamental changes in the causal evidence 
chain (e.g. new research evidence), (b) shifts in the socio-economic 
environment that make an intervention change its current status, or  (c) 






Enquiries to:  
ERAMMP Project Office 
CEH Bangor 





T: + 44 (0)1248 374528 
E: erammp@ceh.ac.uk 
www.erammp.cymru 
www.erammp.wales 
